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(54) Bearing assembly and method 

(57) A bearing assembly and method in which a 
bearing cage is disposed around a rotating memberand 
a housing is disposed around the cage. A first portion of 
the radial outer surface of the cage extends in a slightly 



spaced relation to the corresponding portion of the inner 
surface of the housing, and a second portion of the radial 
outer surface of the cage projects from the first portion 
in a radial direction and engages the corresponding por- 
tion of the inner surface of the housing. 
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Description 
Background 

[0001] This invention relates to a bearing assembly 5 
and method for a rotating member, and, more particu- 
larly, to a bearing assembly and method involving a 
bearing cage that extends between the rotating member 
and a bearing housing. 

[0002] In many bearing designs of the above type, it 
is necessary to have a fairly precise engagement be- 
tween the bearing cage and the bearing housing that 
will be sufficient through the range of manufacturing 
clearances of the bearing housing and bearing cage, yet 
will not generate a too high clamping force to deform the 
housing and cage, thereby maintaining a positive seal 
at the joint between the housing and cage, and improv- 
ing control of the bearing geometry. 

Summary 

[0003] According to an embodiment of this invention, 
a bearing cage extends between a rotating member and 
a bearing housing and engages the housing in a manner 
to insure that the engagement is sufficient through a 
range of manufacturing clearances of each component, 
yet does not generate too high a clamping force to de- 
form the housing and cage, thereby maintaining a pos- 
itive seal at the joint between the housing and cage, and 
improving control of the bearing geometry. 

Brief Description of the Drawings 

[0004] 

Fig. 1 is a cross-sectional view of the bearing as- 
sembly according to an embodiment of the present 
invention, shown in operative engagement with a 
rotor, which is shown in elevation. 
Fig. 2 is an enlarged cross-sectional view of a por- 
tion of the bearing assembly of Fig. 1 . 

Detailed Description 

[0005] Referring to Fig. 1 of the drawings, the refer- 
ence numeral 1 0 refers in general to the bearing assem- 
bly according to an embodiment of the invention which 
surrounds a rotor 12. It is understood that the rotor 12 
is rotated about its axis and forms part of an assembly 
that includes a driving system for imparting torque to the 
rotor, in a conventional manner. 

[0006] An annular bearing cage 16 extends around 
the rotor 1 2 and has a internal recess formed therein for 
receiving a series of tilt pads 1 8, one of which is shown, 
which form the bearing members. Since the tilt pads 1 8 
are conventional they will not be described in detail. It 
is also understood that one or more of the cage 1 6, and 
the housing 20 can be formed by two split arcuate sec- 
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tions that are attached at their respective ends, in a con- 
ventional manner. 

[0007] A plurality of angularly-spaced, axially-extend- 
ing, grooves, two of which are referred to by the refer- 
ence numerals 16a and 16b, are formed in the outer pe- 
riphery of the cage 16. The grooves 16a and 16b are 
spaced radially inwardly from the outer radial surface of 
the cage 16 a predetermined amount to form cantilev- 
ered portionsl 6c and 1 6d that extend radially outwardly 
from the respective grooves. The thickness of each can- 
tilevered portion 1 6c and 1 6d is such that it functions as 
a mechanical spring in a manner to be described. 
[0008] A radially-extending passage 16e is formed 
through the cage 16 for supplying lubricating oil to the 
tilt pad 18, in a manner to be explained. 
[0009] An annular housing 20 surrounds the cage 16 
and has an internal annular recess 20a which commu- 
nicates with a radially-extending through passage 20b. 
Oil can thus be introduced to the passage 20b and pass- 
es through the latter passage, the recess 20a and the 
passage 16e of the cage 16 for supplying oil to the tilt 
pads 18. 

[0010] A majority of the radial inner surface of the 
housing 20 is slightly spaced from the radial outer sur- 
face of the cage 1 6, including the cantilevered portions 
1 6c and 1 6d, to form an annular clearance C which com- 
municates with the recess 20a of the housing 20 and 
thus receives some of the above-mentioned oil. 
[0011] The respective axial end portions of the radial 
outer surface of the cantilevered portions 1 6c and 1 6d 
are enlarged so as to project radially outwardly from the 
plane of the latter portions and engage the correspond- 
ing inner surfaces of the housing 20 in an interference 
fit. The enlarged portion associated with the cage por- 
tion 16c is shown by the reference 16f in Fig. 2. These 
enlarged portions, including the portion 1 6f , prevent the 
leakage of oil from the clearance C; and the axial lengths 
of the raised portions, including the portion 16f, are de- 
signed to minimize contact stresses between the cage 
16 and the housing 20. 

[0012] The thickness of each cage portion 16c and 
16d is such that the stiffness of the mechanical springs 
formed by each portion can be adjusted relative to the 
bearing stiffness of the tilt pads 1 8. 
[0013] The system 1 0 of the above embodiment thus 
has the following advantages: 

1 . A relatively low clamping force acts on the bear- 
ing housing 20 to eliminate the risk of deformation 
and leakage. 

2. No deformation of the inside of the cage 16 oc- 
curs where the tilt pads 1 8 contacts the cage, allow- 
ing a much better control of the tilt pad bearing ge- 
ometry. 

3. There is less sensitivity to temperature effects on 
the housing 20 resulting in minimum deleterious ef- 
fects on the interference fit between the enlarged 
portions, including portion 16f, of the cantilevered 
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portions 1 6c and 1 6d and the corresponding surfac- 
es of the housing 20. 

4. The presence of the oil in the clearance C pro- 
vides additional damping of the bearing assembly 
10 in general, thus significantly increasing the 5 
damping provided to the rotor 12. 

[0014] It is understood that variations may be made 
in the foregoing without departing from the scope of the 
invention. For example, the number of angularly-spaced 10 
grooves formed in the cage 1 6 can vary and, in fact there 
can be only one groove that is continuous in an angular 
direction. Also, the radial and axial lengths of the cage 
portions 1 6c and 1 6d, including the enlarged portion 1 6f , 
can vary from those shown in the drawings. Also the 15 
sealing between the bearing housing and cage can be 
done by other means than metal to metal contact as 
shown on the drawings. 

[0015] Since other modifications, changes : and sub- 
stitutions are intended in the foregoing disclosure, it is 20 
appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of 
the invention. 

25 

Claims 

1 . A bearing assembly for a rotor, the assembly com- 
prising a cage surrounding the rotor, and a housing 
surrounding the cage, a first portion of the radial out- 30 
er surface of the cage extending in a slightly spaced 
relation to the corresponding portion of the inner 
surface of the housing, and a second portion of the 
radial outer surface of the cage projecting from the 
first portion in a radial direction and engaging the 35 
corresponding portion of the inner surface of the 
housing. 

2. The assembly of claim 1 , wherein the cage and the 
housing are annular. 40 

3. The assembly of claim 1 or 2, wherein at least one 
axially-extending groove is formed in the cage to 
form a cantilevered portion extending between the 
groove and the corresponding outer radial surface *s 
of the cage. 

4. The assembly of claim 3, wherein the cantilevered 
portion forms a mechanical spring. 

50 

5. The assembly of any one of the preceding claims, 
wherein a plurality of grooves are formed in the 
cage and extend in an angularly-spaced relation- 
ship to form a plurality of cantilevered portions, re- 
spectively. 55 

6. The assembly of claim 5, wherein each of the can- 
tilevered portions forms a mechanical spring. 



7. The assembly of any one of claims 1 to 4, wherein 
there is one continuous annular groove. 

8. The assembly of any one of the preceding claims, 
wherein a clearance is formed between the first por- 
tion of the radial outer surface of the cage and the 
corresponding portion of the inner surface of the 
housing for introducing oil to the clearance. 

9. The assembly of claim 8 further comprising a recess 
formed in the cage and a passage extending 
through the cage and to the recess, the latter pas- 
sage receiving the oil from the clearance and pass- 
ing it to the recess, and further comprising tilt pads 
disposed in the recess. 

10. The assembly of any one of the preceding claims, 
wherein the second portion of the radial outer sur- 
face of the cage is disposed at the respective axial 
end portions of the cage. 

11 . A method of positioning a bearing cage and a bear- 
ing housing around a rotating member, the method 
comprising disposing the cage around the rotor, and 
disposing the housing around the cage, with a first 
portion of the radial outer surface of the cage ex- 
tending in a slightly spaced relation to the corre- 
sponding portion of the inner surface of the housing, 
and with a second portion of the radial outer surface 
of the cage projecting from the first portion in a radial 
direction and engaging the corresponding portion 
of the inner surface of the housing. 

12. The method of claim 1 1 , wherein the cage and the 
housing are annular. 

13. The method of claim 11 or 12, further comprising 
forming at least one axially-extending groove in the 
cage to form a cantilevered portion extending be- 
tween the groove and the corresponding outer ra- 
dial surface of the cage. 

14. The method of claim 13, wherein the cantilevered 
portion forms a mechanical spring. 

15. The method of any one of claims 11 to 14, wherein 
a plurality of grooves are formed in the cage and 
extend in an angularly-spaced relationship to form 
a plurality of cantilevered portions, respectively. 

16. The method of claim 11 or 12, wherein there is one 
continuous annular groove. 

17. The method of any one of claims 11 to 16, wherein 
a clearance is formed between the first portion of 
the radial outer surface of the cage and the corre- 
sponding portion of the inner surface of the housing, 
and further comprising a passage formed in the 
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housing for introducing oil to the clearance. 

18. The method of claim 17, further comprising forming 
a recess formed in the cage and forming a passage 
extending through the cage and to the recess, the 
latter passage receiving the oil from the clearance 
and passing it to the recess, and further comprising 
providing a titt pad in the recess. 

19. The method of claim 17 or 18, wherein the second 
portion of the radial outer surface of the cage is dis- 
posed at the respective axial end portions of the 
cage to prevent the leakage of oil from the clear- 
ance. 

20. The method of any one of claims 11 to 19, wherein 
the second portion of the radial outer surface of the 
cage is disposed at the respective axial end por- 
tions of the cage. 
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(57) A bearing assembly and method in which a spaced relation to the corresponding portion of the inner 
bearing cage is disposed around a rotating member and surface of the housing, and a second portion of the radial 
a housing is disposed around the cage. A first portion of outer surface of the cage projects from the first portion 
the radial outer surface of the cage extends in a slightly in a radial direction and engages the corresponding por- 
tion of the inner surface of the housing. 
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